The generation of backwards propagating light sources for more efficient and powerful remote sensing techniques has been a topic of recent interest [1, 2] . In particular, Dogariu et al. recently have shown the possibility of remote lasing through atmospheric oxygen [3] . We present closer characterization of this process in oxygen that result in some surprising new physical insights have far-reaching implications and will be important for the development of atmospheric remote sensing techniques.
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We focused down an approximately 10 ns laser source at 226 nm to a point in space using a 1 m lens. The generated optical gain (at 845 nm wavelength) at the focal point is a result of two-photon photolysis of atmospheric O 2 , followed by two-photon excitation of atomic oxygen. The observed 845 nm beam is highly directional and nearly diffraction-limited. Using an ultrafast photodetector in conjunction with a high bandwidth oscilloscope, we analyzed the temporal shapes of the emitted pulses. These pulses exhibited rapid intensity modulations, which in the past have been misattributed to intensity noise from the pumping source, upon further analysis, we have shown that these modulations indicative of a large atomic coherence. We conclude that the emission process is coherence brightening in its nature [4, 5] , and is fundamentally different from ordinary lasing where atomic coherence remains small at all times [6] . Given this discovery, it may be possible to more easily enhance the intensity of the generated beam.
Furthermore, motivated by the viability of this backwards propagating, we examined various phasematching conditions in various four-wave mixing schemes in the counter-propagating beam configuration. Coherent Raman spectroscopy is an ideal spectroscopic technique in providing both strong signal and flexibility with the variety of different particles it can identify without changing parameters. Coherent stimulated Raman spectroscopy satisfies the conditions and gives a signal containing specific molecular spectroscopic information [7] . A counterpropagating broadband and a narrowband pulses are used to measure the Raman spectrum with a single shot. In addition, the nonresonant background due to the nondegenerate four-wave mixing is suppressed. The feasibility of this technique was then experimentally verified.
Given these new developments, progress towards a novel, highly efficient remote spectroscopic technique is well underway. This technique would have a wide variety of applications in both academic and commercial settings.
